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Aug. 4 ______.___ 
Aug. 7 .___._.__ 
Aug. 8 .._...___ 
A u g . l l _ _ . _ _ _ _ _ _  
Aug.12 ____.____ 
Aug. 19 _ _ _ _ _ _ _ _  
Aug. 25 ___..____ 

hleans.. _ _ _ _ _  
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mm. ca~. ~ cal. I cal. I cal. 1 ca1. cal. cal. cat. cal. mm. 
13.61 ____.. .____. 0.71 0.88 1.02 ...___ _ _ _ _ _ _  _ _ _ _ _ _  _.____ 16.79 
17.37 ____.. .___.. .-- _ _  0.83 ..--.. .___.. ____._ ____.. _____. 11.81 
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6.27 0.761 0.85 0.97 .___.. ____.. .___.. .___.. .__... ____.. 7.28 
6.76 __....._ ~-.. 1.08 1.12 1.28 .___..___...____________ 5.56 

10.21 __.... ____.. ____.. 9.14 
9.83 0.49 0.58 0.71 1.01 1.15 ____.. ._..._ ._..__ .---.. 9.14 

_ _ _ _ _ _  (0.62) (0.72) 0.87 0.90 1.07 ____.. __._.. __.._. ___... _ _ _ _ _ _  
__.___ fO. OOl+O.O5 I ,  +O. 12 -0.02 -0.15 ._._.. ____.. __..__ ____.. ------ 

0.90 ____._ ____.. __.._. __.___ ____.. 
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SOLAR OBSERVATIONS 
SOLAR AND SKY RADIATION MEASUREMENTS DURING 

AUGUST, 1930 

By HERBERT H. BIMBALL 

For re€erence to descript,ions of instrunient,s and es- 
posures, and an account of the niethod of obtaining and 
reducing t,he nieasurements, t,he render is referred t,o this 
volume of the REVIEW, page 26. 

Table 1 shows that solar radiation intensit’ies we.re 
close to the norinal intensity for August st Washington, 
D. C., and decidedly below at Madison, Wis., and Lin- 
coln, Neb. 

Table 2 shows an e,xcess in the t)otal solnr radiat’ion r3- 
ceived on a horizontal surface directly from the sun nnd 
diffusely from the sky at  Washington, Madison, and New 
*York, a marked deficiency at  Chicngo and Lincoln, and a 
slight deficiency at Fresno and La Jolla, as compared 
with the normal amounts received at  the respedve 
st.ations in August. 

Skylight polarizat,ion measurements obtained at Wasli- 
ington on four days during the nionth give a mean of 57 
per cent and a masiniuiii of 62 per cent on the 12th. At 
Madison measurements obtained on eight days gire n 
mean of 48 per cent and a riiasimuni of 59 per cent on t,he 
13th. The values for Washington are slightsly above, and 

those for Madison are decidedly below, the corresponding 
August averages fur the respective stations. 

TABLE l.-Solur radidiorc itttrtisities (![!ring A u g u s t ,  1990 

[(trarn-cnlories per minute per dguare centimeter of normal surfuce] 

Washington. D. C. 
_ _ _ ~ -  _ _ _ ~  - __ 

Sun’s zenith distance 

18 a m  1 78.7O I 75.7O I 70.P 1 60.0° 1 O.OO 

I-- 

Date Air m s s  Local 

solar 
time A. m. )Iean time 

I e .  1 5 . 0  i 4.0 13.0 j 2.0 111.0 1 2 . 0  13.0 1 4 . 0  1 5 . 0  1 e. 
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-12.5 
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+2.5 
-8.0 

+16.0 
+5.5 

+?9.5 
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-67.0 
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--M.5 
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-41.5 
-42.5 
-35.5 
-26.5 
-32.0 
-21.5 
-20.0 
-16.5 
-12.0 
+ti. 0 

-71.5 

+2.5 
+21.5 
-57.5 
+lo. 0 
+ I 6 5  
+32.5 
-55.0 
-43.5 
+25.0 
+45.0 
-63.5 
-42.0 
-30.0 
+39.0 
-70.0 
-30.0 
-16.5 
+5n. 0 
-57 0 

+45.0 

1-2;: 

/--5c,:o 

Date 
Air mass 

gk: 
time solar 

A. Y. P. M. time 
- 

e. 5.0 I 4.0 I 3.0 I 2.0 171 2.0 I 3.0 I 4.0 I 5.0 

I mm. I ea/ .  I e a / .  I eat. I cal. 
1.w 
1.16 
0.84 

AUg. 15 ____.___. 1.01 
Aug. 18 ____..___ 1.08 
Aug. 21 ___..... 1.06 
Aug. 22 .____._. 1.12 
Aug.27 .._____. 9.83 .________ _ _ _  0.70 0.03 
Aug. 25 _ _ _ _ _ _ _ _ _  10.21 ._____ _ _ _ _ _ _  _____. 0.79 
Aug. 29 _ _ _ _ _ _ _ _ _  11.38 ____._ ._._._ _ _ _ _ _ _  1.18 

Means _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  0.74 0.86 1.02 
Departures-.- _____. ___.._ -0.09/--0.07 -0.07 

cat. cat. cat. ea/ .  ea[. mm. 
____________._--.___---------- 11.38 _ _ _ _ _ _  _ _ _ _ _ _  .___._ _ _ _ _ _ _  _ _ _ _ _ _  8.18 

1.15 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  13.13 
1.22 _ _ _ _ _ _  ._---_ _ _ _ _ _ _  _ _ _ _ _ -  11.38 
1.36 ._____._________________ 8.48 
1.36 .____. ._____ _ _ _ _ _ _  __.__. 10.21 
1.27 ________-__.________~--- 8.18 
1.17 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9.47 
0.97 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  11.35 
1.40 _ _ _ _ _ _  _ _ _ _ _ _  .___._ _ _ _ _ _ _  7.29 
1.24 ._____ _ _ _ _ _ _  _ _ _ _ _ _  

-0.07 _ _ _ _ _ _  _ _ _ _ _ _  ._____ _ _ ~  

~ ~~~~~ 

._.__. _ _ _ _ _ _  _ _ _ _ _ _  ._.___ _ _ _ _ _ _  

._..__ _ _ _ _ _ _  _____. ._.___ _ _ _ _ _ _  
__.... .___._ _ _ _ _ _ _  __.___ ._._._ 

1.22 0.87 0.67 0.51 0.37 
1.28 ._..._ ._____ _ _ _ _ _ _  ._.... 

21.97 
15.11 
14.10 
11.81 
14.60 

630 
483 
367 
407 
448 

476 
531 
456 
450 
403 

11 48 -28.5 
-28.0 
+IO. 5 
+24.0 

Eastern I Heliographic 
stand- , I "izl' Diff. Longi- Lati- Spot Qroup 

long. tude tude ________- I--- 

Total 
area 
for 

eg 
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Poaitiona and areas of z3un apois-Continued TABLE I.-Solar radiation intensities during August, 1930 
Madison, Wis. 

Sun's zeuitb distance 

Sa.~.~78.7°/75.70~70.70~e0.00~ 0.0' ~ 6 0 . 6 ° / 7 0 . 7 0 ~ 7 5 . 7 0 ~ 7 8 . 7 0 / N ~ ~ ~  

Date 
Diff. 
long. 

d 0 U g i .  
tude 

0 

73.2 
96.2 
i3.0 
95.5 
73.7 
96.7 
73.4 
97.4 
73.9 
97.9 
73.3 
73.3 
73.7 
74.0 
74.5 

?fi8.0 
272.0 
268.8 
272.8 
250.3 
2cs. 1 
273.1 
281.1 
266. 0 
273.9 
252.0 
2R1.5 
272.0 
273.5 
266.1 
270.6 

197. 5 

266.0 
"1.t 
290.5 
199.1 
266.6 
273.1 
258.1 
158.4 
199.9 
268.4 
288.4 
146.6 
188.1 
200.1 
269.1 
146.9 
186. 9 
200.4 
265. 0 
146.7 
147.7 

m., 
147.8 
148.3 
186.3 
am. 3 
148.2 
14s. 7 
157.2 
200.7 

"8. 6 

p55.0 

186.2 

- - -_-  

1930 
Aug. 8 (Naval Observatory) _ _ _ _ _  
Aug. 9 (Naval Observatory) ___.__ 

Bug. 10 (Naval Observatory).--- 

Aug. 11 (Naval Observatory)---. 

Aug. 12 (Naval Observatory) ...- 
Aug. 13 (Naval Observatory).--- 
Aua. 14 (Naval Observatorv) .... 

Aug. 1 .___._____ 
Aug. 12 ____._._. 
Aug. 14 ______._. hug.  1.5 (Naval ObservaIorij ... I 

Aup. 16 (Naval OhservaInry).-.. 
h u ~ .  17 (Naval Ohservatory) .... 
Aug. 18 (Naval Observatory) .... 

Aug. 19 (Naval Ohservatory) .... 

.4ug. 20 (Naval Observatory).--. 

-4ug. 21 (Naval Observatory).--. 

Aug. 22 (Perkins Observatory)-. 

Aug. 23 (Naval Observatory)---. 

Aug. 24 (Naval Observatory)--.. 
_ _ _ _ _ _  '(0.56)) 0.75 0.9d(1 25) (0.87) (0.67) (0.51) (0.37) _ _ _ _ _ _  
_____. 1--0.21,-0.15~-0. I6~-0.0~-0.2~-0.~2/-0.2~-O.S~ _ _ _ _ _ _  

I Extrapolated. 

TABLE 2.-Total solar radiation (direct +diffuse) received on a 
horizontal surface 

[Qramealories par square centimeter] 

Aug. 25 (Naval Observatory)..-. 

Aug. 26 (Naval Observatory)..---[ 

 AI:^. 27 (Naval Observatory)-----' I -4ug. 28 (Naval Observatory) _ _ _ _ _  

Aug. 29 (Naval Observatory) ..... 

Aug. 30 (Naval Observatory)..--. 

Aug. 31 (Naval Observatory)---.- 

dverape daily totals 

Week beginning d o c  

3 0  F O Z  3 

518 327 470 493 498 842 380 
3i9 360 399 429 482 636 286 
412 323 275 331 466 672 376 
405 372 262 295 614 556 468 
434 I 232 286 233 411 612 454 

-I-- 
1930 

July 30 _..___... 
-4ug. 6 ._____..._ 
Aug. 13 ________. 
Aug. 20 ________. 
AUg. 27 ______._. 

Julv 30 __....... +76 4-13 
+46 +71 
-61 1 +18 
-6 +1r 

+32 -5 

Departures from meekly normals 
-4  -37 +92 _ _ _ _ _ _  __.__. -26 -26 

-113 +6 +47 .___._ 1 _ _ _ _ _ _  -10 -106 
-73 -37 -49 _ _ _ _ _ _  _ _ _ _ _ _  -39 

-20 -116 -21 ____._ 1 _ _ _ _ _ _  +16 +50 
A;; --b2 +10 -46 __._._' _ _ _ _ _ _  +21 

-1,gM +665 -21 ._.___ 

~~. 
Aug. 6 
Aug. 13 
Aug. 20 
Aug. 37 .________ 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
AUGUST, 1930 

[Data furnished through the courtesy of Prof. W. Brunner, University of Zurich, Swit- 
zerland] 

Accumulated 
departures on 
Sept. 2, 1930.. t4,676 +343 

POSITIONS AND AREAS OF SUN SPOTS 
numbers Relative 

[Conimunicnted by  Capt. J. F. Heliwep. Superiut+lent.  United States Naval Ohserva- 
tory., n a t a  furnished by  Naval Ohser\-nt.~iry, in conyeratinn nit.1: Harvard, Perkes, 
Perkins, and Mount Wilson Observatories. The dilTrrences d l ~ ~ & u d e  are nlensured 
from central meridian, positive west. The north latitudes are plus. .4re,ls are corrected 
for foresborieninp and are expressed in rnilliont.hs of sun's visible hemisphere. The 
total area, including spots and groups, is given for each day in the last column1 

2 ~ 

7 
7 
7 /  

31 
2s 
38 

a 37 
41 

Ec 35 
37 
43 

Date 

~- 
. 53 
a 50 
a 47 

1930 
Aug. 1 (Naval Observatory) _ _ _ _ _ _  
Aug. 2 (Naval Observatory) _.____ 

Mean, 31 days=25.0. Aria. 3 (Saval Observatory) _ _ _ _ _ . I  

AI&!. 4 (Naval Observatory) ___.__ 1 
AUK. 5 CSaral Observut~irsi ...... I Dependcnt alone on observations at Zuneh and its station at \rosa. 

H= Passage of 811 average-sized group through the central meridian. 
c=Nrm formation of H large or averngr-sizwl center of activity: E, on tho eastern 

part of tht. sun's disk; W. on the western part: hI. in the crntral zone. 
d=Entrance of a large or average-sized center of activity on the east limb. 

AUK. 6 (Mount Wilsoni ..I ._____ _ I  
-54.0 9 : ~ i  $4.0 _...__ 40 373 

Aug. 7 (Naval Observatory) ___._ _I 10 47 /-?.I. 5 1 73.0 I -6.5 1 2C3 1 ______. 1 ..____ 
+ & O  142.5 -2.0 3 1 ._____- 265 


